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1.0 INTRODUCTION 

1.1 Scope of Assessment 

The City of West Plains (City) retained Burns & McDonnell (BMcD) to conduct an evaluation of the 

existing wastewater treatment plant (WWTP) to support the development of a Facility Plan. The Facility 

Plan identifies required improvements to the WWTP through the planning year of 2040. Systems 

evaluated include influent screening, influent pumping, peak flow handling, secondary treatment, 

clarification, tertiary filtration, disinfection, solids handling, and ancillary facilities. Implementation of 

future processes or process modifications to accommodate National Pollution Discharge Elimination 

System (NPDES) permit changes, including biological nutrient removal (BNR), were also considered. 

The drivers for the improvements identified in this memorandum are based on anticipated regulations, 

growth projections, and capacity and performance-related issues.  

1.2 Service Area Description 

The City of West Plains is located in central Howell County, Missouri, near the southern border of the 

state. The West Plains WWTP treats wastewater generated by residential, commercial, and industrial 

customers. The WWTP is currently rated to treat an average day flow up to 3.0 million gallons per day 

(MGD). The WWTP was designed for a peak flow capacity of 7.0 MGD, but actual throughput is limited 

to approximately 3.5 MGD.  
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2.0 CONDITION AND CAPACITY EVALUATION 

2.1 Introduction 

The existing WWTP was constructed in 1979 as an extended aeration activated sludge process; it 

underwent significant improvement projects in 1998 and 2002. The WWTP is rated for an average day 

flow of 3.0 MGD and a peak flow of 7.0 MGD. The evaluation of existing facilities is divided into the 

following categories: headworks, secondary treatment, tertiary treatment, disinfection, and solids 

handling.  

The headworks includes a mechanical screen, influent pumps, peak flow pumps, a peak flow clarifier, and 

grit removal. The liquid stream treatment process includes anaerobic selector basins, an activated sludge 

oxidation ditch, final clarifiers, traveling bridge sand filters, and ultraviolet (UV) disinfection. The 

maximum capacity of the influent pump station is 6.25 MGD. During peak events, 6.25 MGD is 

conveyed to the liquid stream treatment process via plant influent pumping, and up to 10 MGD is 

conveyed to the peak flow system via the peak flow pump station. Influent flows over 3.5 MGD threaten 

compliance with effluent E. coli limits and start to cause structures to backup due to undersized yard 

piping. Refer to Figure 2-1 for a process flow schematic. 

The solids handling process provides stabilization and storage of solids wasted from the activated sludge 

treatment system. The solids handling process includes waste activated sludge (WAS) pumping and six 

(6) aerobic digesters. The aerobic digestion system is designed to meet the Environmental Protection 

Agency (EPA) Part 503 regulations for Class B biosolids; following stabilization, biosolids from the 

digesters are land applied on local agricultural sites. 

2.2 Headworks 

The headworks includes one (1) mechanical bar screen, two (2) plant influent pumps, three (3) peak flow 

pumps, and grit removal. The ¼-inch mechanical bar screen removes solids from the influent wastewater 

prior to being pumped to the grit removal system. Hydraulic capacity through the screen is 13 MGD and 

6.25 MGD through each influent pump.  Plant influent pumps convey up to 6.25 MGD to the aerated grit 

and grease removal process (rated for 6.25 MGD), and peak flow pumps convey up to 10 MGD to the 

peak flow clarifier. 
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2.2.1 Influent Screening 

Influent screening consists of a mechanical bar screen and washer/compactor (Figure 2-2). Wastewater is 

conveyed to the WWTP via two 24-inch gravity interceptors and flows through a ¼-inch mechanical bar 

screen, which was installed in 2020. Debris collects on the surface of the screen and are lifted out of the 

channel into a washer/compactor. The washer/compactor removes organics and dewaters the screenings 

prior to disposal. Dewatered screenings are collected in a dumpster, adjacent to the compactor and hauled 

to a landfill for disposal. Wash water containing organics drains back to the influent channel. The 

mechanical screen is sized for a peak flow of 10 MGD, however, the downstream hydraulics limit the 

hydraulic throughput. The screen channel depth is not sufficient, causing the baseline water level within 

the channel to be too high.  A bypass pipe was constructed following the 2005 improvements project that 

conveys flow around influent screening to the alleviate hydraulic bottleneck resulting from insufficient 

channel depth. Operations staff lack the capability of isolating the screening bypass. Thus, during peak 

wet weather events, a significant portion of the influent flow is unscreened prior to secondary treatment. 

Figure 2-2: Influent Screening 

 

The screening equipment is installed outdoors and subject to freezing during the winter months. 

Operations staff indicated that drive shafts have sheared in the past due to freezing. Enclosing influent 

screening is recommended to protect the integrity of equipment.  
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Below is a summary of the mechanical screen characteristics: 

• Manufacturer:   Duperon 

• Quantity:   1 Mechanical Screen 

• Bar Spacing:   ¼-inch 

• Channel Width:   6 feet 

• Channel Depth:   8 feet, 6 inches 

• Horsepower:   ½  hp (screen) and ¾ hp (washer/compactor) 

• Hydraulic Capacity:  10 MGD 

2.2.2 Influent Pumping 

Two influent screw pumps were installed in the original 1979 construction (refer to Figure 2-3). The 

pumps are each rated for 6.25 MGD and 18 feet; thus, firm capacity for influent pumping is 6.25 MGD. 

During this evaluation, one of the screw pumps was out of service, and the WWTP was operating on a 

single pump. The screw pump structure is equipped with a high-level float that will alarm and notify 

operators when the water level upstream of the pumps exceeds the high-level elevation. 

At the time of the site investigation, operations staff indicated that the operational pump requires a 

replacement flight. The existing flight is in poor condition, resulting in excess wastewater fallback and a 

reduction in pumping efficiency. The influent pumps have exceeded their designed useful life and require 

replacement. During original construction, the concrete channels were not formed properly, which 

significantly impacts pumping capacity. Since construction, the City has added grout to reform the left 

channel; however, concrete work is still needed to render the pumps operable and efficient.  

Below is a summary of the influent pump characteristics: 

• Manufacturer:  Passavant 

• Quantity:  2 Pumps 

• Screw Size:  48-inch diameter  

• Capacity:  6.25 MGD each 

• Head:   18 feet 

• Horsepower:  30 hp 

• Speed:   45 rpm 
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Figure 2-3: Influent Pump Station 

 

2.2.3 Peak Flow Pump Station and Clarifier 

The peak flow system consists of a peak flow pump station and a peak flow clarifier.  The system was 

originally constructed as part of the 1998 improvements project. The pump station is equipped with three 

40-hp pumps, each rated for 2,500 gpm and 45 feet of head, and the pump station has a firm capacity of 7 

MGD. Excess flow is diverted via an overflow weir within the flow splitter structure directly downstream 

of the screening channel. This flow is conveyed to the peak flow treatment system via a 24-inch pipe that 

discharges into the wet well of the peak flow pump station. 

Figure 2-4: Peak Flow Pump Station 
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Flow is discharged from the peak flow pump station via a 12-inch header, which conveys wastewater to 

the peak flow clarifier. The plant currently has one peak flow clarifier, which is 96-foot in diameter and 

designed to treat up to 7.0 MGD. Clarified wastewater is gravity discharged back into the treatment 

system downstream of the influent pump station. Discharges from the peak flow clarifier were previously 

permitted via Outfall 002; the WWTP’s current Missouri State Operating Permit (MO-0096610) no 

longer includes Outfall 002 as a permitted discharge. Prior to the 2005 improvement project, the peak 

flow clarifier effluent was routed to the effluent mixing structure, downstream of UV disinfection. The 

Peak Flow Clarifier effluent piping was later rerouted to the filter splitter structure, to facilitate blending 

of clarified peak flow wastewater with treated effluent. However, operations staff indicated that blending 

did not function as designed due to hydraulics.  

The peak flow clarifier has not been active for approximately six years, due to difficulty of operation. As 

part of the 2005 improvement project, a blower was added to provide air to the peak flow clarifier for 

odor control. Sludge collected in the clarifier has historically caused odor issues, due to holding time in 

the clarifier and inability to waste from the peak flow clarifier during wet weather events. The water 

surface elevation in the filter splitter is too high, relative to the peak flow clarifier, to allow gravity 

discharge from the peak flow clarifier during rain events. Further, the piping between the peak flow 

clarifier and the filter splitter structure is undersized. Piping improvements are required to restore full 

performance of the peak flow system.  

Below is a summary of the peak flow treatment system characteristics: 

• Peak Flow Pump Station 

o Manufacturer: Flygt 

o Quantity:  3 Pumps 

o Capacity:  3.5 MGD each  

o Head:  45 feet 

o Horsepower: 40 hp 

• Peak Flow Clarifier 

o Manufacturer: Environmental Equipment & Systems, Inc. 

o Mechanism Type: Spiral-blade 

o Quantity:  1 Clarifier 

o Capacity:  7.0 MGD 

o Horsepower: 0.75 hp 
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2.2.4 Grit Removal 

The grit removal system was originally constructed as a vortex grit removal process. However, the vortex 

mechanical components were abandoned as part of the 1996 improvements project, and the system was 

converted to a passive grit removal system (Figure 2-5). A grit chamber with a plug-flow regime was 

constructed with a sloped bottom. This grit system relies on maintaining a sufficient velocity and holding 

time within the chamber to allow grit particles to settle. To remove grit from the chamber, operators open 

an aluminum slide gate on the side of the chamber. Water is drained to the influent pump station, and the 

grit is manually loaded into a truck to haul off-site.   

Figure 2-5: Existing Grit Chamber 

 

The grit handling system was in operation at the time of the site investigation; however, the performance 

of the system is unknown. Operations staff suspect there is significant grit accumulation in the aeration 

basin. A Parshall flume is installed downstream of the grit removal system for influent flow measurement 

and is currently programmed for a maximum reading of 7.0 MGD. Operations staff suspect there have 

been numerous wet weather events when flow has exceeded 7.0 MGD but has been improperly recorded 

by the influent flume. If possible, the level transmitter should be reprogrammed to allow flows higher 

than 7.0 MGD to be recorded.  

2.2.5 Summary of Existing Headworks 

Table 2-1 provides a summary of the existing headworks equipment and operational concerns. 
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Table 2-1: Summary of Existing Headworks 

Facility Hydraulic Capacity Notable Issues 

Influent Screening 10 MGD (rated) 
Acts as hydraulic bottleneck 
during peak wet weather events.   

Influent Pump Station 6.25 MGD 

Screw pump structure requires 
concrete work to reform channels 

Screw pumps require 
replacement due to age and 
condition 

Peak Flow System 
7.0 MGD (pumped) 

7.0 MGD (treatment) 

Undersized piping and water 
level elevation in the peak flow 
clarifier compared to the filter 
splitter inhibit full functionality 
of the system and ability to 
blend. This results in long 
holding times in the peak flow 
clarifier, leading to odors. 

Grit Removal 7.0 MGD Performance is unknown 

2.3 Secondary Treatment 

The liquid stream treatment process includes three anaerobic selector basins, one activated sludge 

oxidation ditch, and three final clarifiers. Screened and de-gritted influent wastewater and return activated 

sludge (RAS) from the final clarifiers combine in the anaerobic selector basins, which select for 

phosphorus accumulating organisms (PAO) and reduce filamentous growth in the oxidation ditch. The 

selector basins discharge into the oxidation ditch, which was designed as an extended aeration activated 

sludge process. The oxidation ditch includes brush and surface aerators to transfer oxygen to the process 

and facilitate biochemical oxygen demand (BOD) removal and nitrification (conversion of ammonia to 

nitrite/nitrate). Mixed liquor is conveyed by gravity to the final clarifiers for solids separation. A portion 

of the settled mixed liquor in the final clarifiers (sludge) is returned to the selector basins, and a portion is 

wasted to the solids handling process. Clarified effluent flows by gravity to the filtration process. 

2.3.1 Anaerobic Selectors 

The anaerobic selector basin consists of three cells, each with a volume of approximately 95,000 gallons. 

The selector basin was constructed in the 2005 expansion to facilitate phosphorus removal. Under 

anaerobic conditions, the PAOs present in the MLSS can outcompete other microorganisms for the 

readily biodegradable components in the influent flow and store this material as food. Under aerobic 

conditions (in the aeration basin) the PAOs utilize the stored food and accumulate polyphosphate at a 

higher rate than typical activated sludge bacteria in a process called luxury uptake. Phosphorus is 

removed from the system during sludge wasting. 
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RAS is pumped to the first cell of the selector basin, where it flows over a weir to Cell 2.  In Cell 2, the 

RAS is combined with influent wastewater from the grit removal system. From Cell 2, the mixture flows 

over a weir to cell 3, where it is then conveyed to the aeration basin. The selector basins were designed 

for an average day flow of 3.0 MGD and maximum treatment capacity of 3.5 MGD. Each of the three 

cells are equipped with a submersible mixer to maintain solids suspension. The selector basins have 

sufficient capacity for biological phosphorus removal under current design flows and loadings. 

Figure 2-6: Anaerobic Selector Cells 2 & 3 

 

Operations staff indicated that the selector basins flooded shortly after construction due to insufficient 

hydraulic capacity in the piping from cell 3 to the aeration basin. To provide relief for the hydraulic 

bottleneck, a channel was constructed to convey flow to the aeration basin (Figure 2-7).  

The selector basin and its equipment were in operable condition at the time of the site investigation.  

Below is a summary of the selector basin characteristics: 

·  Total Volume:   285,000 gallons 

·  Solids Retention Time:  1 day 

·  Hydraulic Residence Time:  2.3 hours at average day flow; 1 hour at peak day flow 

·  Mixer Manufacturer:  Wilo 

·  Mixer Quantity:   3 (one in each cell) 

·  Horsepower:   2.7 hp 


